THE EARLY APPEARANCES AND THEIR EVOLUTION THROUGHOUT THE
LIvES OF THE AFFECTED INDIVIDUALS The youngest affected individual was 3 weeks old at the time of examination and the oldest 67 years, the numbers at intermediate ages being sufficiently large to enable a composite picture to be built up of the evolution of the disease from birth to old age. It is convenient to describe three stages corresponding to different age groups:
Stage 1 Birth to 14 years Stage 2 15-45 years Stage 3 46 +years STAGE 1-THE TEMPORAL FOCUS At 3 weeks of age retinal and choroidal tissues are already absent from the central part of the fundus corresponding roughly to the area normally occupied by the macula. The floor of this area (the temporal focus) is uniformly white; it shows little pigment and only a few vessels. While the nasal, upper, and lower edges are clear-cut, the temporal edge is irregularly serrated, small tongue-like processes of atrophy appearing to invade the chorioretinal tissue in a temporal direction. In this transition zone some of the larger choroidal vessels are visible. As time passes the focus enlarges in all directions, the upper and lower margins nearly reaching but never passing the superior and inferior temporal vessels. The temporal margin retains its special characters. Towards the end of this stage, a band of pigmentary degeneration (not shown in the diagram), similar to that seen in ageing and myopic eyes, appears at the equator. The rest of the fundus remains normal (Fig. 1 During this stage the temporal focus enlarges still further. Its temporal edge, which retains an irregular serrated appearance, extends nearly to the equator. The nasal edge reaches nearly to the disc while the upper and lower edges extend past the superior and inferior temporal vessels which may be seen, somewhat attenuated, on a background of sclera.
Later a second focus of atrophy (the nasal focus) appears to the nasal side of the disc. At the beginning it takes the form of small round areas of degeneration which gradually become confluent resulting in a roughly circular lesion, the edges of which have a ragged serrated appearance. Some attenuated vessels and strips of degenerating chorio-retinal tissue can be seen to cross its floor. Its diameter at the end of this stage amounts to that of three optic discs. The zone of pigmentary degeneration at the equator becomes wider and more intense, while the remainder of the fundus between the lesions loses the strictly normal appearance of the previous stage and shows some patchy depigmentation and choroidal sclerosis (Figs 2 and 3). 
A. A. DOUGLAS, I. WAHEED, AND C. T. WYSE STAGE 3-FURTHER EXTENSION OF THE Foci
During Stage 3 the nasal and temporal foci enlarge still further so that the state of affairs seen in the proband is reached, narrow isthmuses of comparatively normal retina stretching from a circumpapillary mainland to join a zone of retina round the equator. In the most advanced cases the isthmuses themselves disappear so that only an island of retina round the disc remains; rather curiously the peripheral band of retina which shows more or less pigmentary degeneration tends to persist. The intervening area is apparently simply sclera upon which a few scattered patches of pigment remain and over which some rather attenuated retinal vessels pass. The optic disc becomes slightly pale but never completely atrophic. Sight is never completely lost (Figs 4 and 5 
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(2) In each generation the offspring of affected individuals is normal or affected in a ratio of 1: 1 or nearly (Table II) , (3) The mode of inheritance is clearly autosomal dominant.
(4) There are no consanguineous marriages. (5) There is a curious numerical predominance of female over male which applies not only to the affected persons but also to the unaffected and to the whole kinship (Table III) . The light source is a 12 volt lamp controlled and kept constant by a rheostat. The brightness of the test area, which is glazed by white translucent perspex, is altered by two discs bearing neutral density filters, combinations of which can be used to test with 0-5 log. unit of brightness in gradations of 0-25 unit.
In testing, after bleaching, filters of increasing density are placed in front of the light source between it and the test patch. The time taken to see each gradation is charted. It will be appreciated that the test as carried out in the affected individual is perforce one of mass cone and rod response since no fixation is possible. Fig. 7 (opposite) shows curves from a normal subject and from patients in different stages of the disease. It will be seen that in the early stages there is a well-marked a point with indications of diminished rod function in most cases. In the later stages there is no a point and rod function is further reduced.
Only patients in Stage 3 admit to serious difficulty in conditions of reduced illumination. ELECTRORETINOGRAPHY Two subjects, both female, aged 27 and 32, and both in Stage 2 of the disease agreed to be investigated. The Scotopic ERG In spite of the impossibility of suppressing the restless movements of the patients' eyes, reasonably good tracings were obtained. Both showed well-marked a-waves and rather short peaked b-waves, the potential of which is considerably reduced by comparison with a normal control (Fig. 8) 
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Such findings are what might be expected in a disease in which the comparatively normal appearance of the remaining chorio-retinal tissue, the good colour discrimination, and ability to adapt to darkness combine to suggest reduction in quantity rather than quality of receptor function.
DIFFERENTIAL DIAGNOSIS
While diagnosis presents no difficulty to the initiated, experience has taught us that there are possibilities of confusion with other abiotrophies in the course of which massive disappearance of chorio-retinal tissue may take place. These are (1) degenerative myopia, (2) generalized choroidal sclerosis, (3) choroideremia, (4) gyrate atrophy of the choroid and retina. In this connexion it is worth noting that as recently as 1935 Usher found it necessary to give reasons for believing that the last two, which had been described at the turn of the century, were distinct clinical entities. It has seemed useful to us to review all four briefly, pointing out differences and resemblances to the condition described above.
(1) Degenerative myopia is usually inherited as a dominant character (Waardenburg, 1963) , as is progressive bifocal chorio-retinal atrophy (PBCRA). In the latter, however, (a) the myopic crescent is poorly developed (Figs 3 and 5) , and (b) the temporal focus is larger, with a clear-cut nasal edge, and a characteristically frayed-looking temporal edge. Pigmentation, so characteristic of the myopic degenerative focus, is not marked, and haemorrhages, which Fuchs (1901) found common in myopia, are not seen. (c) The nasal focus also is large and not split into the discrete disseminated areas described in myopia by Salzmann (1902) Sorsby and Davey (1955) sub-divide this disease into central and generalized forms. Of these only the second need be considered. It is inherited as a dominant character but differs from PBCRA in the age at onset (middle life), the absence of distinct temporal and nasal foci, and the characteristic ophthalmoscopic appearance of the choroidal vessels which are likened to white streaks.
(3) Choroideremia. Very full accounts of choroideremia in which the older literature is reviewed have been given by Bedell (1937 ), Waardenburg (1942 , Goedbloed (1942) , McCulloch and McCulloch (1948 ), Friedenwald, Wilder, Maumenee, Sanders, Keyes, Hogan, Owens, and Owens (1952 ), Sorsby, Franceschetti, Joseph, and Davey (1952 , and Pameyer, Waardenburg, and Henkes (1960) . It resembles PBCRA only very superficially, the two diseases having in common only extensive chorio-retinal atrophy. Choroideremia is a progressive disorder affecting males, female relatives (the carriers) having a non-progressive pigmentary retinopathy. It is transmitted as an intermediate sex-linked character. In the later stages there is very extensive atrophy spreading from the mid-periphery, the macula being spared (Werkle, 1931) . (4) Gyrate atrophy of the choroid and retina. This rare disease was described in detail some 70 years ago by Cutler (1895), Fuchs (1896), and Bednarski (1900) . The disease is often familial and consanguinity of parents has frequently been noted. Waardenburg (1961) considered that it behaved as an autosomally recessive character. Nightblindness and poor colour discrimination are noticed first at from 6 to 30 years of age. The retinal lesions illustrated in the papers by Bednarski (1900), Davis and Sheppard (1940), and McGuire and McGuire (1941) show large atrophic areas with irregularly curved edges forming fantastic scalloped shapes quite unlike the roundish temporal and nasal foci of PBCRA. The macula is spared (Werkle, 1931 Ophthalmology is such a venerable specialty, with such a vast literature, that he would be a bold man indeed who claimed that a nosological entity, however unusual it seemed, had never been described before. All that can be said in the present instance is that perusal of the more comprehensive texts failed to discover any description of a condition exactly like this or even resembling it closely. The works consulted have included the relevant volume of the Graefe-Saemisch-Hess Handbuch (Leber, 1916) , and the text books by Schieck and Bruckner (1930 ), Waardenburg, Franceschetti, and Klein (1961 , 1963 , Ballantyne and *Michaelson (1962 ), Thiel (1963 ), Sorsby (1964 ), and Duke-Elder (1964 . In addition, a number of original papers has been consulted, some of which are referred to above.
The discovery of a well-developed temporal focus in a 3-weeks-old infant leads to the conclusion that PBCRA is congenital in the strict sense while its progressive nature allows it to be classified with the abiotrophies. In any case, as Sorsby (1966) said, no clear distinction need be made between the ocular congenital abnormalities and abiotrophies. Many of the former are progressive while the latter impose themselves upon tissues healthy only in appearance, functional impairment being frequently demonstrable before morphological or ophthalmoscopic change.
If it can be accepted that PBCRA is a nosological entity, very interesting questions arise concerning the layer primarily affected and the nature of the pathological processes that lead to such dramatic and extensive disappearance of the retino-choroidal tissue-complex including the retinal pigment epithelium. Unfortunately up to the present it has not proved possible to obtain an eye for pathological examination. Nevertheless some evidence is at our disposal from which it is legitimate to draw inferences though of course these must be very largely conjectural.
In the first place there was no ophthalmoscopic evidence of scleral ectasias such as are known to occur in pathological myopia and the sclera can probably be ruled out as actively concerned in the disease.
A very noteworthy feature of PBCRA is the persistence of good photopic and scotopic function (though not of course of visual acuity) until an advanced stage of the disease. In this it differs from gyrate atrophy and choroideremia and resembles choroidal sclerosis and myopic degeneration. Possibly, as in the case of choroidal sclerosis, this suggests a primary choroidal rather than a retinal disorder (Sorsby and others (1949) ). The partial conservation of the electroretinogram is against widespread involvement of the sensory epithelium of the areas of normal-seeming retina which remain near the disc even in the most advanced cases. Among the more puzzling features are:
(1) The comparative absence of pigment either in the floor of the foci or surrounding them. The earliest stage of the temporal focus has never been observed. Presumably it occurs during intra-uterine life; but during the later stages there is only a fine pigment dusting of the exposed sclera and no pigment surround (Figs 3 and 5) , while the nasal focus, which has been observed from its commencement, shows very little pigment (Figs 2, 3 , and 4). These appearances may be contrasted with those of the atrophic patches seen in degenerative myopia in and around which pigment is prominent, and which gave rise to the idea, shown to be erroneous by Salzmann (1902) , that they were inflammatory.
(2) The rapidity with which traces of the choroidal vessels disappear from the floor of the foci is also striking and characteristic and suggests that the atrophic process, whatever its 
